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1.0
PURPOSE

This procedure describes a method for determining the retro-reflectivity of raised pavement markers.

2.0
REFERENCES

Retro-reflective Materials and Devices for Road Traffic Control Purposes, Raised Pavement Markers (Retro-reflective and Non‑Retro-reflective), AS 1906, Part 3.

3.0
DEFINITIONS

CIL - Coefficient of luminous intensity (cd/incident lux). The ratio of the reflected luminous intensity in the direction considered, to illuminance of the retro-reflective surface.

CIE - International Lighting Commission.

4.0
APPARATUS AND MATERIALS

4.1
Apparatus
•
A room of at least 14 m length capable of being completely darkened and suitably baffled to exclude stray light.

•
A stable collimated light source approximating CIE Standard Illuminant A with a circular aperture of 11' of arc at the test piece. The source shall provide a uniformly illuminated area of 250 mm diameter. Permissible variation in illumination is mean ± 5%.

•
A 5 amp, 30 volt DC variable power supply with constant current capability. The power supply must be stable to better than 0.05% over the period of the test.

•
An accurate method of monitoring current to an accuracy of 0.05%.

Note: A suitable arrangement consists of a standard calibrated shunt and millivolt meter for the monitoring of the current to the standard globe. The shunt must be stable at currents of up to 5 amps and the millivolt meter must be able to register voltages of up to 200 ± 0.01 mv.

•
Two axis CIE Type 1 goniometer capable of holding samples up to 200 mm x 200 mm.

•
Photometer with a detector with a spectral response in the photopic range closely approximating the CIE Standard colorimetric observer. The detector must have an aperture of 5' ± 2' at the goniometer.
Note: The detector used for this test has a lens attached to reduce the effect of stray light.

•
A method of locating the receptor at different heights above the light source corresponding to the specified observation angles so that the receptor face is perpendicular to the beam axis of the light source.

•
A plain surface silvered mirror, approximately 100mm x 10 mm.

•
A calibrated engineer's square accurate to better than 10' of arc.

4.2
Materials
Nil.

5.seq level1 \h \r0 0
SAMPLING AND SAMPLE PREPARATION
5.1
Sampling

5.1.1

At least 30 samples to be selected at random from the batch to be tested.

5.2

seq level2 \h \r0 
Sample Preparation

Nil.

6.seq level1 \h \r0 0
PROCEDURE TO BE FOLLOWED
6.1
Switch the photometer on and allow to warm up for at least 5 min before test.

6.2
Place the head of the photometer vertically above the light source at a height corresponding to the observation angle at which measurements are required to be taken. The face of the receptor must be perpendicular to the line, joining the centre of the receptor face to the centre of rotation of the goniometer.

Note: There are location holes in a plastic stand attached to the light source representing 0.2, 0.5 and 1.0 and an auxiliary aluminium holder at 0.33.
6.3
Connect the photometer head to the photometer.

6.4
Darken the room, set the photometer range to 103 and set the photometer to zero, holding down the zero set button until the display stabilises at 0.00.

6.5
Switch on the power supply, first at the power point then at the main switch on the power supply. Adjust the current potentiometer to near zero to avoid over‑running the source.

6.6
Switch on the millivolt meter and connect to the shunt.

6.7
Plug the shunt into the power supply and connect the light source power leads to the shunt.

6.8
Switch on the secondary power switch on the power supply and adjust the current potentiometers to ensure the calibrated current is activating the light source.

6.9
Allow the light source to stabilise for about 5 min.

6.10
Set the plane of the goniometer table horizontal and parallel to the axis of the light beam using a plane surface, silvered mirror and a calibrated square. The mirror is placed against the table stop bar with the silvered surface facing the light source. The calibrated square is placed behind the mirror to ensure that the mirror is vertical and the table is rotated in both planes so that the bottom of the mirror reflection of the light source centralises on the source.

6.11
Rotate the goniometer table IN THE HORIZONTAL PLANE to obtain the required entrance angle.

Note: This is NOT the same as the entrance angle as defined in AS 1906.3 as this entrance angle is not in the plane defined by the line joining the centre of the test piece to the detector and the normal but rather in a perpendicular plane.

6.12
Measure the effective light path length in metres from the centre of the reflecting face of the raised pavement marker on the goniometer table to the face of the photometer head in the observation position. Record this distance as (d) to the nearest centimetre.

6.13
Place each of the raised pavement markers, in turn, on the goniometer table with the retro-reflective edge hard against the stop bar and record the photometer readings for each marker on Form TP969-1.

6.14
Record the photometer reading with no marker on the goniometer table. This is the photometer zero correction (Eo).

6.15
Remove the photometer head from the observation position and place at the stop bar of the goniometer so that the face of the photometer head is perpendicular to the light beam.

Note: This can be most conveniently done by rotating the photometer head slowly backwards and forwards until a maximum reading is obtained.

6.16
Record the photometer reading as (Imax).

6.17
Repeat Clauses 6.2, 6.11, 6.13 and 6.14 for all other entrance and observation angles required. Regularly check for current drift and zero error.
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CALCULATIONS

7.1
Calculate the mean and sample standard deviation for each set of results at one entrance/observation angle combination. Subtract any zero correction Eo from the mean to obtain the true sample mean E.  Record these as Emean and (n-1).
7.2
Calculate sample characteristic CIL at each combination of entrance and observation angle using the following formula:





1
8.seq level1 \h \r0 0
PRECISION

The uncertainty of measurement has been determined as + x.x of the test result, at a confidence limit of 95% with a nominal coverage factor of 2, when calculated in accordance with the accreditation requirements as detailed in AS/ISO 17025.
9.0
REPORTS AND DOCUMENTATION

9.1
Reports

The sample characteristic CIL shall be reported in millicandellas / incident lux to three significant figures.

Report details of equipment used.

Report current at which the light source was operated and means by which it was measured.

9.2
Documentation
Complete form TP969-1.
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